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The  .purpose  of  this  investigation  was  to  determine  the  effect 
upon  output  of  the  XM-100  electric  detonator  (Dug . P-9245691)  when  the  . 
cup  bottom  profile,  material  and  explosives  density  arc  altered.  The 
effects  of  detonator  confinement  and  explosive  lead  density  were  also 
investigated.  This  program  was  accomplished  in  three  phases, 

. Phase  ,1  evaluated  the  cup  bottom  thickness  and  profile  as  well 
as  material.  The  explosives  density  was  also  investigated. 

Phase  II  determined  what  effect  detonator  confinement  and  con- 
finement material  has  on  the  ability  to  initiate  an  explosive  lead. 

Phase  III  evaluated  the  effect  of  varying  the  explosive  lead 
material  density. 

At  the  completion  of  this  study,  the  detonator  described  by 

Picatinny  dwg.  P-9245691  was  selected  as  being  one  of  the  most  efficient, 

1 

The  detonator  cup  has  a ,005"  bottom  thickness  with  a .130'*  radius. 

Equal  In  efficiency  was  a design  which  has  a Clat  bottom  mid  is  also  ,005" 
thick.  Evaluation  of  the  test  data  shows  that  all  other  cup  designs  could 
not  exceed  the  efficiency  cf:  those  two  designs. 

The  .most- surprising  result  of  the  entire  program  was  the  ability 
of  both  of  these  design  configurations  to  initiate  a P'JXN-5  explosive  lead 
across  extremely  large. air  gaps.  Steel  dent  witness  block  measurements  in- 
dicate that  the  explosive  lead  achieved  high  order  detonation  over  air  gaps 
up  to  .7".  There  is  e.voi*y  reason  to  be  1 Love  this  distance  is  not  the  design 
limit  but  no  further  work  was  performed  along  these  lines.  The  ability  of 
the  detonator  tc  initiate  td  lead  over  this  largo  air  gap  may  be  dependent 
on . configure  tier  of  the  t.;  -lure.  It  was  not  established  that  th;  deton- 


ator inherent  1-  Una  »:ha  cap  1 ‘ l:y  o{  initiating  n lead  over  such  large  ai; 


- 2 - 

gaps  in  any  arbitrary  configuration.  This  ability  was  demonstrated  when 
the  detonator  was  functioned  essentially  unrestricted  in  the  plastic  test 
clip  SKA- 102.  Any  side  or  bottom  confinement  may  affect  this  capability 
drastically  either  enhancing  or  limiting  its  ability.  All  detonators  were 
functioned  with  a 100  microfarad  capacitor  charged  to  1.6  volts. 
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FORWARD 

» 

ICI  received  this  contract  from  Plcatihny  Arsenal  to  Investigate 
the  output  of  the  XM-100  detonator.  The  object  of  the  contract  was  to  de- 
termine which  detonator  configuration  is  the  most  efficient  for  initiation 
of  leads  across  various  air  gaps. 

The  investigation  was  prompted  by  the  fact  that  testing  at 
Picatinuy  suggested  a marginal  area  exists  in  the  present  ADAM  detonator/ 
lead  train.  The  XM-100  had  been  selected  for  use  in  the  ADAM  fuze  train 
where  its  required  to  initiate  a PBXN-5  lead  over  an  air  gap  of  ,2".  The 
lead  is  .095"  long  by  .114"  in  diameter  and  has  an  aluminum  cup. 

The  parameters  affecting  initiation  efficiency  were  previously 
invest 'gated  to  some  degree  by  two  sources.  They  are  ICI  (formerly  Atlas 
Chemical  Industries,  Inc.)  and  the  Link  Ordnance  Division  of  General  Pre- 
cision (now  Space  Ordnance  Systems) . Link’s  report  was  presented  in  March 
of  1966  as  an  unnumbered  finql  report  to  Honeywell  under  Honeywell  Purchase 
Order  number  161776.  Our  development  test  data  is  on  file.  Both  develop- 
ments were  for  the  WAAPM  weapons  system,  3n  Air  Force  design.  In  this 
weapon,  the  XM-100  detonator  initiated  an  aluminum  cup  lead  containing  HMX 
which  was  .305"  long  and  .313"  ia  diameter, over  an  air  gap  of  .150".  Re- 
liable initiation  was  achieved  with  a detonator  having  a .005"  thick  bottom 
aluminum  cup  having  a bottom  radius  of  .150".  This  is  the  XM-100  cup  de- 
sign. 

Since  that  time  it  has  been  noted  by  ICI  that  other  profiles  of 
the  cup  bottom  work  equally  veil  under  certain  conditions  and  we  began  to 
realize  that  bottom  thickness  and  mass  are  more  pertinent  controlling  fea- 
tures of  the  design. 
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The  question  of  reliability  of  the  ADAM  fuze  train  therefore 
prompted  the  investigation  to  determine . the  most  optimum  detonator  design 
so  that  the  train  could  possibly  be  improved  accordingly.  The  lead  in 
the  ADAM  fuze  is  shown  in  the  appendix.  It  should  bo  noted  that  the 
length  of  the  lead  normally  is  only  .095"  long.  Most  of  the  testing  in 
the  early  stages  of  this  investigation  was  done  using  leads  that  were 
.150"  long.  This  was  done  to  eliminate  any  Concern  over  the  fact  that 
the  minimum  length  of  this  lead  may  be  in  itself  a problem  area.  In  the 
later  stages  of  the  testing  the  actual,  ADAM  lead  was  tested  in  exactly 
similar  circumstances  and  for  the  most  part  the  lead  initiation  was  no 
different.  The  output  of  the  smaller  lead  is  less  than  that  of  the 
larger  lead  when  measured  by  the  .steel  dent  block  output  technique. 


INTRODUCTION 


The  XM-100  detonator  and  its  related  piece  parts  and  explosive 
components  are  detailed  by  Picatinny  Arsenal  drawings.  The  top  assembly 
drawing  P-9245691  lists  the  related  subassembly  drawings  and  describes 
the  explosive  materials. 

i 

The  unique  feature  of  this  detonator  is  its  miniature  size.  Its 
diameter  is  .100"  and  its  length  is  .250"  with  an  extended  terminal  length 
oi  .220".  Its  extremely  low  initiation  sensitivity  and  high  output  effi- 
ciency make  it  a good  candidate  for  consideration  in  explosive  trains. 

The  present  drawings  require  a' glass  to  metal  seal  plug  assembly 
with  a single  terminal.  The  cup  material  is  aluminum  with  a .150"  bottom 
radius,  .005"  thick.  Charges  of  HMX  and  RD1333  lead  azide  are  consolidated 
at  12,000  psi.  The  plug  assembly  has  a resistance  welded  wire  from  the 
terminal  to  the  header.  The  bridgeware  is  then  covered  with  a lead  styphnate/ 
lacquer  mixture.  The  plug  assembly  is  inserted  into  the  cup  assembly  and 
crimped.  The  crimp  joint  is  sealed  with  a sealant. 

Variables  of  this  design  were  investigated  to'  determine  effect  on 
output  efficiency.  The  cup  bottom  shape  and  material  was  varied  and  the 
charges  were  also  altered  in  density. 

Assembly  drawings  along  with  test  and  piece  part  drawings  are 
included  in  this  report.  1 


DESIGN  INVESTIGATION 


Phase  t 


Twelve  different  cup  configurations  wore  investigated.  Four 
cups  were  investigated  varying  only  the  bottom  radius  for  P-9245697. 
Four  other  groups  were  'studied  with  the  bottom  radius  and  bottom  thick- 
ness varied.  The  remaining  four  cup  configuration  was  made  from  steel 
instead  of  aluminum  which  is  required  by  drawing  P-9245697,  and  varying 
the  bottom  radius  and  inside  diameter. 


Bottom  Radius 


.150  + .007 
.090  + .007 


.060  + .007 


.150  + .007 


Bottom  Thickness 
+.003 
.005-. 000 


+.002 

.009-. 000 


Material 


Aluminum 


.090  + .007 


.060  + .007 


.150  + .007 


+.001 

.005-. 000 


Steel 


.090  + .007 


.060  + .007 


Group  1 is  the  cup  per  dwg.  P-9245697 

Groups  1 thru  8 use  ignition  plug  ass'y.  P-9245692 

Croups  9 thru  12  use  ignition  plug  ass'y.  SKA-106 

Groups  1 thru  8 cup  drawing  is  SKA-105 

Groups  9 thru  12  cup  drawing  is  SKA- 104 
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The  second  part  of  this  phase  investigated  the  effect  of  density 
of  the  explosiv'  materials  in  the  cup.  The  cup  ured  in  Group  1 was  selected 
for  this  investigation.  The  .present  design  requires  that  quantities  of  1IMX 
and  RD1333  lead  azide  be  compressed  at  12 >000  psi  to  achieve  the  proper  powder 
height.  This  phase  investigated  explosive  densities  at  5,000,  15,000  and 
30,000  psi.  The  quantity  of  explosives  was  varied  to  comply  with  the  present 
drawing  height, while  the  column  lengths  remained  constant. 

Phase  II 

This  phase  investigated  confinement  and  confinement  material. 

This  limited  investigation  compared  steel  to  aluminum  With  a fixed  air  gap 
with  two  different  air  gap  diameters.'  A drawing  of  this  holder  is  in  the 
appendix  identified  as  SKA-103  . 

Phase  III 

% 

This  involved  the  study  to  determine  what  effect  on  steel  dent 
output  the  acceptor  lead  density  has.  Six  PBXN-5  lead  groups  were  compared 
by  testing  leads  having  explosive  densities  of  5,000  to  30,000  psi  in  incre- 
ments cf  5,000  psi.  These  leads  were  .150”  long.  Detonators  of  Group  1 de- 
sign were  used  to  initiate  the  leads  across  an  air  gap. 

This  phase  also  included  an  investigation  of  a train  similar  to 
the  ADAH  fuze  detonator/lead  train.  One  exception  is  that  no  confinement 
existed.  In  this  phase,  ICI  manufactured  1200  detonators.  1000  were  shipped 
to  Picatinny  and  200  were  tested  at  ICI.  The  200  loads  were  made  to  drawing 
9275339.  These  items  were  tested  across  an  air  gap  of  .250”  which  is  greater 
than  the  maximum  gap  of  .200"  in  the  ADAH  fuze. 
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Since  too  designs  performed  equally  well  throughout  this  study, 
(Groups  1 and  4),  it  was  decided  to  test  100  of  each  group  for  reliability. 
Picatinny  requested  that  the  1000  shippable  detonators  be  manufactured  with 
a flat  bottom.  Their  reasoning  for  this  selection  was  a practical  one  in 
that  the  standard  detonator  with  a .150"  radiused  bottom  were  already  avail- 
able. They  wished  to  run  more  tests  at  Picatinny  with  this  flat  bottom 
version. 
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DISCUSSION  OF  RESULTS 


Phase  I - Varying  Cue  Conf f.guration 

All  12  di££orcnt  groups  as  previously  listed  ware  tested  by 
initiating  the  larger  ADAM  lead  (.150").  The  lead  was  positioned  against 
a steel  witness  bloqk.  Each  group  was  tested  until  a "no-dent"  was  re- 
ported at  increasing  air  gaps.  It  became  evident  quickiy  that  the  cups 
incorporating  a thicker  bottom  and  smaller  radius  were  markedly  less 
efficient  than  the  flat  bottomed  and  6.150"  radiused  cups.  This  in''  il 
screening  thus  eliminated  all  of  the  groups  but  1,  2,  4 and  5,  and  the 
steel  detonators  in  totality.  Further  testing  over  increasingly  large 
air  gaps  of  0.7  and  0.0  narrowed  clown  the  design  selections  to  : 

1 and  4.  These  final  selections  were  also  guided  by  testing  of  the 

smaller  lead  - with  only  1 and  4 displaying  the  ability  to  reliably  in- 
itiate this  lead  over  the  larger  gaps. 

» 

The  radiused  designs  leave  a failure  trademark  in  that 
Is  destroyed  by  the  jetting  action  oE  the  shaped  charge  effect  with  ' t ■ 

itiation,  f,o me  of  these  smaller  radii  in  fact  will  jet  through  up  to  .0 

thick  steel  and  could  be  used  as  penetrators  very  reliably.  They  will 
initiate  the  lead  even  over  vu*y  small  air  gaps.  It  is  for  this  reason  1 
one  instinctively  would  fool  the ' flat  bottomed  cup  will  ultimately  prove  t( 
be  superior  to  the  .150"  radius  even  though  both  performed  as  well  in  this 
study. 
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‘2  . it.y  of  Explosives  (1I1X  and  RD1333  lend  Azide) 

T ’» ; -p  1 design  was  used  for  this  test.  It  consisted  of 
testing  detoua.ors  that  had  the  explosives  consolidated  at  5000,.  15000 
and  30000  ptl.  Each  density  group  was  functioned  directly  against  a 
steel  dent  block.  The  output  increased  with  increased  density.  It 
should  be  noted  that  this  may  be  partially  due  to  the  fact  that  the 
higher  density  items  had  more  explosives  in  the  cup  per  unit  column  length. 

Another  test  v/as  to  function  each  group  of  detonators  into  a 
,150"  long  FBXN-5  lead  across  air  gaps  of  .250"  and  .500".  The  results  of 
these  tests  had  a range  of  .007"  and  .011".  It  can  be  noted  that  the 
density  ranges  tested  resulted  in  acceptable  lead  initiation  results  through 
out  the  range.  This  indicates  that  a rather  wide  tolerance  on  weight  and 
density  can  be  tolerated  provided  column  lengths  of  explosives  are  uniform. 

Phase  I testing  was  designed  to  be  a screening  phase  for  the 

» 

detonator  only.  Of  all  the  profiles  and  materials  tested,  two  designs 

showed  a marked  superiority  over' all  the  others.  The  designs  were  basic- 

+.003 

ally  similar,  having  a .005-. 000  inch  bottom  thickness  of  aluminum.  De- 
sign I has  a .150"  radius 'which  is  the  present  Pica tinny  design.  Design 
4 has  n flat  bottom  cup.  Test  results  indicate  that  neither  design  dis- 
played a noticeable  superiority  over  the  other,  liore  discretionary  testing 
will  be  necessary  to  evaluate  these  two  further.  It  is  the  authors'  opinion 
that  further  evaluation  would  indicate  that  the  flat  bottom  design  would  be 
more  efficient.  This  is  bused  on  the  overall  trend  of  these  tests  which 
demonstrated  that'  initiation  ability  increase a with  an  increase  in  radius. 

In  radii  less  Ivan  .150",  the  ability  to  initiate  leads  over  an  air  gap 
diminishes  quicl  ly.  • 
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The  steel  citp  detonakot  output  was  much  less  than  that  of  a 
comparable  aluminum  design.  This  indicates  that  the  mass  of  the  deton- 
ator bottom  is  the  controlling  feature  for  initiation  of  leads.  The 
aluminum  bottom  fragment  apparently  achieves  a higher  velocity  when  it 
impinges  the  lead  surface.  This  is  the  explanation  for  the  ability  of 

the  aluminum  cup  design  to  initiate  over  such  large  air  gaps.  Bottom 
1 * 
particle  velocity  effects  arc  also  apparent  because  even  though  the  dent 

output  of  tha  steel  design  is  higher  per  sc,  than  the  aluminum,  its  lead 

initiation  ability  is  for  less. 

The  explosives  consolidation  density  phase  produced  somewhat 

baffling  results.  It  was  expected  that  the  5000  and  30000  psi  groups 

would  be  less  efficient  than  the  15000  psi  giroup.  All  worked  equally 

w’ell  with  the  output  of  the  detonator  increasing  with  increased  density. 

All  devices  initiated  the  leads  high  order.  From  related  testing  on 

I 

another  program,  it  is  known  that  at  consolidation  of  approximately  70000 
psi  the  ability  to  initiate  is  lost.  These  findings  come  from  a study 
on  a delay  version  of  the  XM-100  for  the  RAAJI  program.  There  is  obviously 
seme,  point  above  30000  psi  where  failures  will  occur  but  this  program  did 
not  find  this  point. 

Phase  II'  - Con  f 1 no. went  Conpar Ison 

Detonators  from  Group  1 wore  used  for  this  series  of  tests.  The 
P3XN-5  leads  used  were  .150"  long.  The  confinement  materials  investigated 
were  2C2A  aluminum  and  B.  111.3  steel.  The  ai.r  gap  in  the  holder  was  .250". 

Thu  diameters  of  the  air  gap  were  .063"  and  .','93".  A drawing  of  this  holder 
SKA -10 3 is  in  the  appendix.  This  assembly  was  then  functioned  against  a 
steel  dent  block.  The  limited  amount  of  testing  showed  a deeper  dent  using 
steel  confinement.  From  the  saa  1 1 amount  tested,  it  is  not  possible  to  dis- 
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tinguish  the  effect  of  the  gap  d.iaraeter.  More  testing  is  required  along 
these  lines. 

Phase  III  - Varying  PBXN-5  Density  of  Lead 

This  test  was  run  x$ith  6 groups  of  .150"  long  leads  in  which 
the  PBXN-5  density  ranged  from  5000  thru  30000  psi  in  5000  psi  increments. 
Detonators  from  Group  1 were'  used  to  initiate  these  leads.  The  air  gaps 
tested  were  .250"  and  .500".  The  5000  psi  group  was  somewhat  less  efficient 
than  the  remainder.  However,  it  appears  that  explosive  consolidation  from 
10,000  psi  thru  30,000  psi  makes  the  lead  increasingly  more  efficient. 

This  conclusion  must  .be  tempered  by  the  knowledge  that  previous 
testing  of  a similar  nature  at  Picatinny  showed  that,  in,  the  ADAM  train, 
failures  can  be  expected  at  30,000  psi.  Here  again  we  should  caution  that 
the  tests  performed  by  IC1  in  this  phase  were  with  an  unrestricted  deton- 
ator while  those  at  Picatinny  introduced  some  confinement  and  bottom  re- 
striction. 

Reliability  with  ADAM  Lead 

100  detonators  each  from  Groups  1 and  4 were'  tested  across  a 
.250"  air  gap  into  a .100"  FBXN-5  lead  (dwg.  9275339).  This  test  was  to 
determine  the  reliability  in  a configuration  similar  to  ADAM  detonator/ 
load  configuration,  The  100  detonators  of  Group  4 were  from  a production 
lot  of  1100  of  which  1000  were  shipped  to  Picatinny.  The  steel  dents  wore  . 
comparable  for  each  Group. 


TEST  RESULTS 
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TEST  RESULTS 
(Arranged  by  Group) 


qty. 

Air  Gap 
(inches) 

Lead  Length 
. ( inches) 

Group  1 

Min.  Dent 
( inches) 

Max.  Dent 
(inches) 

*Ave.  Dent 
( inches) 

25 

.000 

.150 

.009 

.012  ' 

.0107 

25 

.250 

.150 

,007 

.012 

.0x04 

25 

.300 

.150 

.007 

.011 

, .0098 

25 

' .400 

.150 

.007 

.011 

.0098 

10 

.500 

.150 

.006 

.011 

.0096 

10 

.600 

.1$0 

.007 

.011 

.0095 

5 

.700 

.150 

.007 

.010 

.0092 

5 

.500 

.100 

.006 

.010 

.0086 

j 

.500 

' .100 

.007 

.008 

.0078 

5 

.700 

.100 

.006 

.010 

.0086 

1 

Group  2 

25  ' 

.000 

.150 

.010 

.012 

.0103 

25 

, ' .253 

.150 

.003 

.011 

.0108 

25 

.300 

• .150 

.00/ 

.0.11 

.0095 

25 

.400 

.150 

.003 

.011 

.0103 

10 

.700 

.150 

.007 

.010 

.0091 

5 

.500 

.100 

No  Dent 

.009 

.0060 

5 

.700 

.100 

,.008 

.009 

* 

.0086 

Group  _3 

• 

25 

.000 

.150 

.010 

.013 

.0111 

25 

. 100 

.150 

.006 

.011 

.0091 

25 

.250 

.150 

No  Dent 

.009 

.0026 

25 

.300 

.150 

No  Dent 

.009  . 

.0022 

Group  4 

. • 

25 

.000 

.150 

.010 

.012 

.OF'1 

25 

.250 

.150 

.007 

.012 

.010- 

25 

.300 

.150 

.007 

.011 

.0094 

25 

.400 

.150 

.007 

.011 

.0098 

10 

.500 

.150 

.007 

.011 

.0089 

10 

.600 

. .150 

.007 

.010 

.0089 

5 

.700 

.150 

.009 

.011 

.0100 

5 

.500 

.100 

.007 

.009 

.0082 

5 

.600 

.100 

.007 

.009 

.0080 

5 

.700 

.100 

.007 

’ .009 

.0080 

5 

. .800 

' .100 

.005 

.009 

.0032 

... 

Calculated  and  can 

iod  to  4 til  do 

cim.il. 
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TEST  RESULTS 


(Arranged  by  Group) 


Group  _5 


Air  Gup 

Loud  Length 

Min.  Dent 

Mix.  Dent 

Avi . Dent 

fltZr  • 

( inches) 

( Inches) 

( Inches) 

(inches) 

(inches) 

25 

.000 

.150 

.003 

.013 

.0107 

25 

.250 

.150 

.0u7 

.011 

.0101 

25 

.300 

.150 

.007 

.011 

.0097 

25 

.400 

.150 

.007 

.011 

.0100 

10 

.500 

■ .1,50 

.007 

.010 

.0092 

10 

.600 

.150 

.007 

.011 

.0095 

5 

.700 

.150 

.007 

.010 

. .OOSS 

5 

.800 

.150 

Mo  Dent 

.009 

. .0066  , 

5 

.500 

.100 

.009 

.010 

.0092 

5 

.600 

.100 

.007 

.010 

.0084 

5 

.700 

.100 

• • No  Dent 

.009 

.0062 

1 

• 

Group  6 

25 

.000 

.150 

.010 

.012 

.0110 

25 

.250 

.150 

Mo  bent 

.011 

.0062 

25 

, .300 

. 1j0 

Mo  Dent 

.010 

.0030 

Group  7 

25 

• .000 

.150 

.008 

$ 

.012 

.0103 

25 

,.100 

.150 

Mo  Dent 

.009 

.0046 

25 

.250 

.150 

.001 

.006 

.0016 

25 

.300 

.150 

.001 

. .003 

.0039 

Group  8 

25 

25 

.000 

.250 

.150 

.150 

.010 

.007 

.012 

.011 

.0108 

.0104 

25 

.390 

.150 

.007 

.011 

.0094 

25 

10 

.400 

.500 

.150 

.150 

.007 
Mo  Dent 

.013 

.011 

.0099 

.0089 

5 

.500 

.100 

.004 

.003 

.0070 

5 

.600 

. 1.00 

.006 

.009 

.0073 

5 

.700 

.100 

.005 

.010 

.0082 

- 14  - 
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il 

I] 

TEST  RESULTS 

LI 

(Arranged  by  Croup) 

> 

[j . 

Group  9 

1 1 

Air  Gap 

Lead  Length 

Kin.  Dent 

Max.  Dent 

Avc.  Dent 

U Qty. 

(inches) 

(inches) 

( inches) 

( inches) 

( inches) 

25  , 

.000 

.150 

.009 

.012 

.0110 

i 25 

.050 

.150 

.003 

.011 

.0100 

U 25 

.250 

.150 

No  Dent 

.011 

.0070 

25 

1 

. .3^0 

.150 

No  Dent 

.010 

.0036 

i 

■ 4 

. 

Group  10 

• 

! • 

1 '5 

.000 

.150 

.010 

.013 

.0117 

■ ' 25 

.050 

.150 

.007 

.016 

.0101 

25 

.250 

.150 

No  Dent 

.012 

.0064 

( 

Group  11 

! ' 25 

.000 

.150 

.010 

.012  ' 

.0111 

25 

.050 

.150  , 

#008 

.005; 

.OLV  (1) 
.021  ) 

.0134 

!i'  25 

.250 

.150 

.0134 

. i 

Group  12 

i , 

. 1 25  . 

.000 

.150 

.010 

.013. 

.0112 

25 

.050 

.iso 

.007 

.012 

.0100 

25 

.250 

' .150 

.007 

• Oil 

.0094 

i 25 

.300 

.150 

No  Dent 

.011 

• Q0S6 

I 

j 

i 


(1)  The  bulk  of  these  a re  not  dents  produced  by  the  initiation  of 
the  booster,  but  result  froi.i  the  jotting  effect  of  the  deton- 
ator alone.  The  majority  of  the  boosters  did  riot  initiate. 
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TKS'f  RI-SULTS 


(Arranged  by  Air  Gap) 


Group 

1- 
, 2 

3 

4 

5 

6 
7 
3 
9 

10 

11 

12 


• 1 

2 

3 

4 

5 

6 
7 
3 
9 

10 

11 

12 


No  Gap 

Lead  Length 

Min.  Dent 

(inches) 

( inches) 

.150 

.009 

.150 

r 

.010 

.150 

.010 

.150 

.010 

.150 

.008 

.150 

.010 

.150 

.003 

.150 

.010 

.150 

.009 

' • .150 

.010 

.150 

.010 

.150 

.010 

.050"  Air  Gag 


Max.  Dent 

Ave.  Dent 

( inches) 

(inches) 

.012 

.0107 

.012 

.0103 

.013 

.0111 

.012 

.010° 

.013 

.0107 

.012 

.0110 

.012 

.0103 

.012 

.0108 

.0J2 

.0110 

.013  . 

.0117 

.012 

.0111 

.013 

.0112 

•150  .003 
•150  .007 
•150  .003 
.150  .007 


•Oil  .0100 

.016  .0101 

.013  (1)*  .0134 

•012  .0100 


. 100"  A f r Gap 

' 

.150 

.006 

.011 

.0091 

.150 

No  Dent 

.009 

.0046 

9 

10 

11 

12 


*3ee  prev  Lott 3 cor-uont. 
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il 

11  TEST  RESULTS 


(Arranged  oy  Air  Gnp) 


II 

• 

.250"  Air  Gap 

Lead  Length 

Min.  Dent 

Max.  Dent 

Ave.  Dent 

; 

Group 

(inches) 

( inches) 

( inches) 

( inches) 

; J 

1 

.150 

.007 

. .012 

.0104 

2 

.150  ' 

.003. 

.011 

.0108 

3 

.150 

No  Dent 

,009 

.0026 

4 

, .150 

.007 

.012 

.0102 

5 , 

.150 

.007 

.011 

.0101 

1 6 

.150 

No  Dent 

.011 

.0062 

•1  7 

.150 

.001 

.006 

.0016 

8 

.150 

.007 

.011 

.0104 

' 

. 9 

.150 

No. Dent 

.011 

.0070 

10 

' .150 

Dent 

.012 

.0064 

» 

11 

.150 

.005 

.021  (1)* 

.0134 

12 

.150 

.007 

.011 

.0094 

1 .300"  Air  Gnp 

■ l 

i 1 

.150  ' , 

.007 

.011 

.0093 

2 

, .150 

.007 

.011 

.0095 

i 3 

.150 

No  Dent 

.009 

.0072 

S i A 

.151 

.007 

.011  • 

.0094 

5 

.150 

. .007 

.011 

■ .0097 

6 

.150 

No  Dent 

.010 

.0030 

7 

.150 

.001 

.003  ' 

.0039 

* 

8 

.150 

.007 

.011 

.0094 

9 , 

.150 

• No  Dent 

.010 

. .0036 

"I  10 

• , 

ii 

12 

.150 

No  Dent 

.011 

.0036 

1 

. A0,0"  Air  Gap 

1 . 1 , 

.150 

.007 

.011 

.0098 

* i 2 

.150. 

.003 

.011 

.0103 

3 

. • A 

, .150 

.007 

.012 

.0093 

i 5 

.150 

.007 

.011 

.0100 

1 6 : 

i • . 7 

i 

• <} 

.150 

.007 

.013 

.0099 

5 .vSc;  previous  cor.mcnt. 
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Group 

1 


Lead  Length 


TEST  RESULTS 
(Arranged  by  Air  Gap) 

.500"  Air  Ga£ 
Min.  Dent 


Max.  Dent 


Avc.  Dent 


inches) 

( inches) 

(inches) 

( inches) 

.100 

.006 

.010 

.0086 

.150 

.008 

.011 

.0096 

.100 

No  Dent 

.009 

.0060 

,.100 

' .007 

.009 

.0082 

.150 

.007 

.011 

.0089 

.100 

.009 

.010 

.0092 

.150 

.007 

.010 

.0092, 

.100 

.004 

.008 

.0070 

.150 

No  Dent 

.011 

.0089 

t 

1 

,600"  Air  Gap 

1 

.100 

.007 

.008 

.0078 

: j 2 

.150' 

.007 

, .011 

.0095 

V 

, 

ii  3 

4 

.100 

.007 

.009 

. .0030 

j 

.150 

.007 

.010 

.0039 

il  5 

.100 

.007 

.010 

.0034 

.150 

.007 

.011 

.0095 

6 

| 7 

- 1 .8 

.100 

.006 

.009 

.0078 

_ 1 O ■ _ 

* I U ** 


I 


TEST  RESULTS 
(Arranged  by  Air  Gap) 


Group 

Lead  Length 
(inches) 

.700"  Air  Gap 

Min.  Dent 
( inches) 

Max.  Dent 
( inches) 

> Ave.  Dent 
(Inches) 

1 

.100 

.006 

.010 

.0086  ' 

.150 

.007 

.010 

.0092 

2 

.100 

.008 

.009 

.0086 

3 

.150 

.007 

.010 

.0091 

4 

.100 

. ‘.007 

.009 

.0080 

.150 

.009 

.011 

.0100 

5 

.100 

No  Dent 

.009 

.0062 

6 

7 

.150 

.007 

.010 

.0088 

' 8 
9 

10 

11  , 
12 

.150 

.005 

.010 

.0082 

.800"  Air  Cap 

• 

1 

2 

■ 

t 

3 

4 

.100 

.005 

.009 

.0082 

5 

.100 

No  Dent 

.009 

.0066 

6 

7 

8 
9 

10 

11 

12 


] 
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.1 


ITEM 


XM100  Detonator 


PURCHASE  ORDER  NO. 
SPEC . 


SAMPLE  SIZE:. 
LOT  SIZE:  


140 


TYPE  OF  TEST  AND  COMMENTS: 


PHASE  1 


DATE  TESTED 

ATLAS  ORDER  NO. 
WORK  ORDER  NO.  _ 
LOT  NO 


STITCH  TYPE 
TESTER: 


5/74 


3639 


Group  1 Detonators  (.005"  Thick  and  .150"  Radius  and  Aluminum) 


Te»c  Results 


ITEM  XH1UU  U 

PURCHASE  ORDER  NO. 

SPEC 

SAMPLE  SIZE: _75 

LOT  SIZE:  


XM100  Detonator 


PHASE  1 


DATE  TESTED 

ATLAS  ORDER  NO. 
*ORK  ORDER  NO.  _ 

LOT  NO 

STITCH  TYPE  

TESTER: 


TYPE  OF  TEST  AND  COMMENTS: 

Or ou p 6 Detonators  (.009"  Thick  and  .090"  Radius  and  Aluminum) 


T*»t  Results 


, AIR  GA1  (INCHES) 


(.100"  LONG  LEAD) 


^ rrrjj  XM100  Detonator  _ date  tested 

4*  PURCHASE  ORDER  NO.  ATLAS  ORDER  NO. 

5/7A 

3639 

SPEC.  VORK  ORDEK  NO. 

T|  SAMPLE  SJ7.E:  100  LOT  NO 

il  LOT  SIZE:  STITCH  TYPE 

PHASE  1 TESTER: 

| j TYPE  OF  TEST  AND  COMMENTS: 

Croup  7 Detonators  (.009"  Thick  and  .060"  Radius  and  Aluminum) 

( Lncht'ii) 


( . ISO*1  I JOVC  LEAD) 


No 


EES 


Yctt  Realties 


AIR  GAP  (INCHES) 


II 


(.100"  LONG  LEAD) 


2 1. 


2 


3 


il 


i! 


ITEM 


XlllOO  Detonator 


PURCHASE  ORDER  NO. 
SPEC ' 


sample  size:. 

LOT  SIZE:  


125 


DATE  TESTED  „ 
ATLAS  ORDER  NO. 
VORK  ORDER  NO.  . 
LOT  NO. 


PHASE  1 


SWITCH  TYPE 
TESTER: 


TYPE  OF  TEST  AND  COMMENTS: 

Group  8 Detonators  (.009"  Thick  and  Flat  Bottom  and  Aluminum) 


5/74 


3639 


TteeTT 


Te*t  Rejulo 


I 


I 


i 


ITEM 


XM100  Detonator 


PURCHASE  ORDER  NO. 
SPEC.  


SAMPLE  SIZE: . 
LOT  SIZE:  


100 


PHASE  1 


DATE  TESTED 

ATLAS  ORDER  NO. 
VOKX.  ORDER  NO.  _ 
LOT  NO 


SVITCH  TYPE 
TESTER: 


TYPE  OF  TEST  AND  COMMENTS: 

Group  9 Detonators  (.005"  Thick  and  .150"  Radius  and  Steel) 


5/74 


3639 


II 

ili 


item 


XM100  Detonator 


PURCHASE  ORDER  NO. 
SPEC 


SAMPLE  SIZE: 
LbT  SIZE:  


_Z5 


PHASE  1 


DATE  TESTED 


ATLAS  ORDER  NO. 
WORK  ORDER  NO.  . 
LOT  NO 


SWITCH  TYPE 
TESTER: 


TYPE  OF  TEST  AND  COMMENTS: 

Group  10  Detonators  (.005"  Thick  and  .090"  Radius  and  Steel) 


5/74 


3339 


rrcw i£L!i 

PURCHASE  ORDER  NO. 

SPEC ■ 

SAMPLE  SIZE: 

LOT  SIZE:  


XM100  Detonators 


PHASE  1 


DATE  TESTED 

ATLAS  ORDER  NO. 
TORE  ORDER  NO.  _ 

LOT  NO 

STITCH  TYPE  

TESTER: 


TYPE  OF  TEST  AND  COMMENTS: 

Group  11  Detonators  (.005"  Thick  and  .060"  Radius  and  Steel) 


Test  Results 


AIR  GAP  (INCHES) 


(.100"  LONG  LEAD) 


Arc.  3200  A 


31 


ITEM  XM100  Detonator 

PURCHASE  ORDER  NO. 

SPEC 1 

SAMPLE  SIZE: 225 

LOT  SIZE:  ... 

TYPE  OF  TEST  AND  COMMENTS:  PHASE  1,  PARI  2 


DATE  TESTED  _ 
ATLAS  ORDER  NO. 
VORK  ORDER  NO.  . 
LOT  NO.  ' 

STITCH  TYPE  

TESTER: 


Explosives  Density  Varied  In  Detonator 


Test  Results 


Average  U .0093 


.0120  .0124  .0102  .0098  .0102 


.0096  I .0100  .0100 


I 

j 


itfu  XM100  Detonator 

DATE  TFSTFD 

5/74 

PURCHASE  ORDER  NO. 

ATLAS  ORDER  NO. 

3639 

SPEC.  _ 

TORK  ORDER  NO. 

SAMPLE  SEE:  37 

LOT  NO. 

, 

LOT  SIZE: 

STITCH  TYPE 

PHASE  II 

TYPE  OF  TEST  AND  COMMENTS: 

TESTER: 

Group  1 Detonators 

Confinement 

. 

Test  Results 


ii 

ALUMINUM  CONFINEMENT 

. 

STEEL  CONFINEMENT 

n - . - 

.150"  Lead  Length 
Air  Gan  = .250" 

.150"  Lead  Length 
Air  Gap  = .250" 

]]  Dent 

(in.) 

Air  Gap 

.063  Dia.  Hole 

Air  Gap 

.063  Dia.  Hole 

Air  Gap 

.093  Dia.  Hole 

n .001 

ii 

.002 

n 

. i .003 

- , .004 

t 

A . 1 t 

j|  .005 

■ 

. 

• 

1 i*  .006 

1 

1 

d 

I .007 

1 

' 

1 ii  .008 

2 

4 

ll 

5 

ii 

41  .010 

1 

3 

i 

rj  .on 

■ 

:i 

.012 

v 

• 

1 

\ .013 

5 

\ •* 

1 .014 

. 

5 

3 

? * .015 

5 

1 

; ■'  .016 

i' 

1 ’ .017 

Average 

.0084 

.0089 

.0145 

.0134 

ATI,.  4200  A 


33 


ITEM  XM100  Detonator  

PURCHASE  ORDER  NO. 

SPEC. 

SAMPLE  SIZE: 102 

LOT  SIZE:  __  . 

’ PHASE  III 

TYPE  OF  TEST  AND  COMMENTS:  PARTS  1 & 2 

.150"  LEAD  LENGTH 


DATE  TESTED 5/74 

ATLAS  ORDER  NO.  3639 

WORK  ORDER  NO.  _ 

LOT  NO. 

SWITCH  TYPE 

TESTER: 


VERY  DENSITY  OF  LEAD 
EXPLOSIVE  MATERIAL 


1 — — — — i ■ !■■■■■— ■ 

Tete  Results 


■ 

5,000  PSI 

1 

10,000  PSI 

15,000  PSI 

20,000  PSI 

25,000  PSI 

30,000  PSI 

Dent 

27  MGS. 
PBXN-5 

30-1/2  KGS. 
PBXN-5 

31-1/2  MGS. 
FBXN-5 

32-1/2  KGS. 
PBXN-5 

(inche s) 

||||§ 

Pi 

.250" 

Gap 

m 

wm 

B 

ffSStgf 

B 

PIgli 

ESS 

s 

IBS 

SIS 

mm 

ISIS 

.001 

■ 

.002 

m 

B 

1 

.003 

■ 

m 

1 

. 

II 

■ , 

; 

• 

. 

.006 

b 

2 

m 

■ 

B 

Bj  wm 

■1 

m 

H 

S 

■ 

m 

' 

B 

B 

B 

' 

.008 

i 

.009 

3 

3 

i 

.010 

2 

5 

6 

10 

9 

3 ' 

9 

1 

2 

i 

.011 

7 

1 

3 

1 

. 

6 

8 

3 

8 

.012 

3 

1 

' .013 

.014 

.015 

■ , 

verage 

.0087 

.0089 

.0096 

.0100 

.0110 

.0101 

.0100 

.0101 

.0109 

.0103 

.0111 

.0110 

- 34  - 


ATL.  32  00  A 


ITEM 


XM100  Detonator 


PURCHASE  ORDER  NO. 
SPEC ' 


SAMPLE  SIZE: . 
LOT  SIZE:  ; 


200 


TYPE  OF  TEST  AND  COMMENTS:  PHASE  III,  PART  3 


DATE  TESTED  _ 
ATLAS  ORDER  NO. 
TORJC  ORDER  NO.  . 
LOT  NO 


5/74 


3639 


SVTTCH  TYPE 
TESTER: 


SKA- 107 


.005 


o', 

>UI4 

« .J  ae  T 

«OOr 

ul 

a^“ 

OuUi 


* va 

oc  5 

“•.w 

ZJ  » » 


«ncn  £ 


r>uJ  u 

y<Oh 


-•  in  “ ' 

£ 4‘  > 3 3 

® 2 r 2 ^ 

•••  Q „ (P  ui  uj 
CL  ^ ,4®  • — ^jcr: 

u to , r—  — 

-.^K)  £ on  m 

Z > . - «C  < CL 

-uto  a0  i_X 
o-lor  5c  ^cvjo 

IJq  K yl  Q 00  ir> 

b 0C  * b oO  txp 
<^UUlUi-  • — 

^ssoSSo 


1 £ UJ  ' ^ 

4-  >-  r:  < tu 

0(f)P(  DC 

"•  — -jLbia‘ 

. cT5  C ~ jr  i~  «r 
7n  £*-  -r  1 — 

„ <*z  “ ,x 

oc  <0^  Oy. 

£geSau.o^ 

X “ ^ 

, — * <r  in  0 to  — r 

**.  “ to  _J  . x.  9 O 

F '~'Z1  ~r  t0  10  U- 

H • f~  Z — 00  . 

UJ  < 

£ > _) 

CL  fo  ■> 


Oli.^ 

uJOq 

il  ui  C5 

5c->z 

2 <T  Lj 

0£  Li- 
bya! i~ 
CL  3 O 

U''°C9 

WQ  £ 
— J ! 1)  H- 

oOo  O 
. a ‘J 
vx  • 

5 u r" 
<2  to 

_J  I-  OJ 


Hi 


< 

x< 

OClu 

1 *C  —) 

llJhp 

DtO^ 

o«® 

I a DS 


'■ 

CO  — >-^- 
t-Jh-i 
. to  *~  - 
-J  < <n  * 

< >-Z'c 

IUHiJC 

tnuJQL 

# 


-L  UJ  >—  C_J 

H ,.Z^ 

rt?n- 

o ui  — uj  >- 
u.  a Dim- 


